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LAND CAPABILITY RATING FOR WILDLIFE PRODUCTION 


by 
R.D. Thomasson 


Abstract 


Ontario is participating in the Canada Land Inventory 
of ARDA by rating land capability to produce various 
species of wildlife. Species considered include white- 
tailed deer, ring-necked pheasants, Hungarian partridge, 
ruffed-grouse, sharp-tailed grouse, European hare, 
beaver, ducks and the attraction of migrant geese. 

Land capability is based on the inherent ability of 
land to produce food and cover but also considers the 
affect of climate on wildlife. It is not related to 
present land use. The relative amount of time and 
energy required to produce good habitat is rated 
separately as the initial degree of effort ratings. 
Rating methods are described. Current and expected 
uses are briefly discussed. 


Introduction 


ARDA, the Agricultural and Rural Development Act, was passed 
by the Canadian Government in 1961. It is designed to reduce rural 
poverty across Canada by retiring sub-marginal agricultural land into 
more productive uses and by combining blocks of marginal agricultural 
land into economic units, Retraining and relocation of rural people 
is also undertaken, 


ARDA is national in scope. Work is being conducted in all 
ten provinces. The Canada Land Inventory, also national in scope, is 
the basic data gathering arm of ARDA. It is largely federally 
sponsored, Its function is to rate land-capability in settled areas 
throughout Canada for forest, sport fish, wildlife and agricultural 
production and for recreation. All Sectors of the Canada Land Inventory 
are integrated and working closely together. In Ontario maps showing 
forestry, recreation and wildlife land capability can be superimposed 
since the same boundaries are used by each sector of the inventory. 
Present land use, social and economic surveys are betag conducted 
simultaneously. 
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Wildlife ratings involve only waterfowl and ungulates at the 
mational level ~ since these species are felt to have the greatest 
overall distribution and use. Regional variations in the program and 
collection of data additional to the national requirements is allowed, 
In Ontario the Department of Lands and Forests is determining land 
capability ratings for ungulate production. We are also using the 
opportunity to collect additional information for a more intensive 
survey which rates land capability for production of deer and/or moose, 
ducks, beaver, one or-more species of upland small game selected from 
ring-necked pheasants, Hungarian partridge, sharp-tailed grouse, 
European hare and ruffed grouse and the attraction of migrant ducks and 
geese, 


Upland small game species selection is based on the quality 
of naturally occurring habitat and the normal range of each species. 
If range and habitat conditions are such that we can rate land for more 
than one species the selection is made on the basis of hunter preference 
and local availability. 


For all species a seven class scale is used to indicate 
capability. Areas of highest capability are rated class 1, areas of 
lowest capability are rated class 7. Detailed mapping is done at the 
scale of 1 mile to 1-3/4 inches (1:50,000), summary mapping at the scale 
of 4 miles to 1 inch (1:250,000). 


Method 


Land capability is not affected by present land use. Ratings 
indicate levels of game populations and production possible only when 
the land is providing good quality habitat 1, By eliminating the effect 
of present land use, comparisons between various land uses may be made 
and plans developed to put the land to its best use. 


To make the survey more useful for management purvoses 
initial degree of effort ratings are also made. These indicate the 
relative amount of time and energy needed to create good habitat for 
each wildlife species considered. Five classes are used. Class A 
indicates that little or no habitat manipulation is needed. Class E 
indicates extensive and intensive habitat manipulation is needed if 
land capability for specific wildlife production is to be realized. 


The basic mapping unit is the "land unit" developed by 
Hills 2, Land units are subdivisions of land at least 4 square miles 
in area which are homogeneous in land type or pattern. Soil type, 
drainage and fertility, land topography and climate are the major 
factors considered when mapping land units. The 4 square mile minimum 
makes land units large enough to support self-sustaining populations 
of most wildlife species with the possible exception o£ moose. While 
land units are the basic mapping unit, sub-units, based on Land 
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characteristics related to marsh and bog habitat, may be mapped for 
ducks and geese. Sub-units for ducks may be as small as 25 acres. 


Biologists are responsible for determining capability 
ratings. Preliminary work includes studying aerial photographs and 
soil and topographic maps, showing each land wit. This is done to 
acquire a general knowledge of soil types, recent land use, topography 
and land patterns of the mit. Subsequently, the biologist tours the 
uit by the most convenient form of transportation available and makes 
detailed notes on land type and pattern, soil, topography, cover, land 
use, vegetation and other ecological factors which may bear on 
Capability and/or initial degree of effort ratings. After field 
inspection tentative ratings are recorded to act as a guide for final 
Yating. Final ratings are made after the field season is completed. 
They are determined in the following manner: 


1. Calculation of the Primary Productivity class which 
indicates the capability of the land to produce vegetation. This 
is done by calculating the percent of the land unit occupied by 
each major land type. e.g. 25% medium to high lime, good 
structured, imperfectly drained, moist clay loam capable of 
continuous agricultural cultivation. 40% low lime, poorly 
structured clay, poorly drained, wet, capable of periodic 
cultivation. 35% muck over poorly structured wet clay, 
incapable of cultivation. 

Land types are related to Hills tables 3, 4, 5, 6 to 
determine a number of points for each of four major land 
functions. These are the qualitative and quantitative production 
of food, production of a variety of food, production of a variety 
of cover and the degree to which the land lends itself to 
management, Weighted totals, based on the percent of the unit 
occupied by each land type are calculated. 


The grand total is derived and related to table 2 to 
determine the Primary Productivity Class. 27.0 - 34.9 points 
places the above land unit in class 3 on the Primary Productivity 
scale, 


2. The second step is the identification and assessment 
of limitations which affect Primary Productivity, sueh as low 
soil fertility, excessive or deficient soil moisture, poor soil 
structure and shallow depth of soil. The examples above excess 
soil moisture and low available fertility limit production. 
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Table 1. Initial Calculation of the Primary Productivity Class. 
3,4,5,6 
t easy baie) 
Values are from Hills tables 


25% clay loam, medium to high lime, good structure, imperfectly 
drained, moist. 


20 + 7 + 7 +|- 9 = 43 x 0.25 = 10.8 
t f 4 
qualitative food cover A degree to which land 
and variety * variety ? lends itself to 
quantative (max. 7) (max. 7) management © (max. 9) 


production of 
food 3 (max. 21) 


40% low lime clay, poorly structured and drained, wet, periodic 
cultivation 


13 ois 6 4. 4, + 7 = 30 x 0.40 = 12,0 
35% muck over poorly structured clay, no cultivation. 


7 + 3 ++ 3 + 2 = TS =0.55 @ 5.3 


Grand Total 28.4 


Table 2. Relationship Between Weighted Grand Totals and Primary 


Productivity Classes. 


Weighted Grand Total Primary Productivity Class 
41.00 - 44.00 1 
35.00 - 40.99 2 
27.00 - 34.99 3 
17.00 - 26.99 4, 
9.00 - 16.99 5 
3.00 - 8.99 6 


1.00 - 2.99 7 


ah 


888i yivisouberd vuocked omg to not: 
A eae * iti as 


a ast. a) oe oe 
! at 'aea7 et: 


chan hata 


Yisosiwqat ,smiovia ta oat aphe oF 


&i0L = es. Or €a “i 2 ‘ie t 
brat : peice ov sovgsb — 4 Seyvoo 

‘Sfoest abaet © yiakwey 

(e an 8 sremenempat (t- 9 03) 


vibotyes -,tew . bénteth bia bewdouge yp 


Gere o8.0 x SF i Yo * a 


ry on 
wotseviviuovor .yato bexatouiiea ye 


ge 
* 

t 
ie] 
i] 
a 
co 

| 
cul 
ing 
i 
ras 
+ 


£ 


a 
s 


c 


fj 


ae 


3. In the third step individual wildlife species or groups 
of species are considered. Factors which further limit production 
of a species or which counteract factors limiting production are 
assessed and anplied to the Primary >roductivity class. These are 
called limitations and compensations. The result is the final 
rating. 


Limitations are factors which lower land capability below 
class 1. They may affect wildlife indirectly by acting on land and 
“affecting plant production by restricting available moisture or 
nutrients or they may directly affect wildlife by acting on 
reproduction, survival of young and over-wintering. Factors such as 
deep snow affecting deer, excessive early summer rain atfecting 
Hungarian partridge and sleet storms affecting pheasants are considered, 
Limitations are divided into severe, major and minor categories based 
on the degree to which the limitation affects wildlife. Severe 
limitations have a very large affect, major limitations a large effect 
and minor limitations a small affect. Many limitations may be severe 
Or major in one unit and minor in another depending on the extent to 
Which the limitation affects wildlife. 


Compensations offset Limitations and raise the capability of 
the land to produce wildlife above the Primary Productivity class 
because the Primary Productivity class does not consider land pattern; 
a compensation associated with the interspersion and variety of land 
types within a land wit. The greater the interspersion of land types, 
the greater the variety of natural habitat and edge effect and the 
higher the level of compensation. e.g.- Two units may-be identical in 
land types to the original example i.e., 25% clay loam, 40% poorly 
structured wet clay, -35% muck over clay. In one unit the different 
land types are large, continguous blocks. In the other they are small 
blocks of 10 - 50 acres which are freely intermingled. Each unit-is 
fated class 3 on the primary productivity scale. The second unit, 
however, would be rated class 2 for deer and ruffed grouse production 
because of the intimate association of the land types and the natural 
Variety of habitat it produces. 


Initial degree of effort ratings assess the relative amount 
of time and energy that must be expended to develop optimum habitat for 
Gach species considered in land capability mapping. Ratings are 
determined by evaluating present habitat, relating this to optimum 
habitat and deciding what, if any, habitat manipulation is necessary. 
The initial degree of effort rating is selected from typical benchmarks. 
For instance, the rating for deer production on land in serub or open 
forest successional stages is A. Mature forests requiring thinning 
and abandoned farms partially grown up with trees and shrubs are 
assigned class B. C ratings indicate the presence of pole stands of 
trees or intensively farmed land. D and E ratings cover situations 
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where organic soil must accumulate or mineral soil must be spread over 
rock. They are rarely used. 


I The following general descriptions indicate primary 
productivity classes for terrestrial wildlife. Limitations and 
)compensations associated with individual wildlife species are not 
_ considered. 

; 


Class 1 lands are composed of medium textured, high fertility, 
‘well drained loams. Topography-is usually undulating to gently rolling 

for farmland specie 
but may be steeply 
grouse). 


s (pheasants, Hungarian partridge, European hare) 
rolling for woodland species (deer, moose, ruffed 


Class 2 lands include the heavier clay loams and sandy, 
medium textured loams. Topography varies from flat to steeply rolling, 
Drainage varies from slightly excessive to poor. In some areas poor 
drainage can be overcome for farmland species by good agricultural 
Management and then ceases to be a limitation. Class 2 land is 
affected by one or two minor limitations. 


Class 3 lands comprise massive, poorly drained clays and 
well drained sandy lLoams where poor moisture conditions and low 
fertility, respectively, are the main limitations. This class also 
includes areas which could be class 1 or 2 land except that a sizable 
portion of the land wit is composed of small areas of shallow soil 
over sedimentary limestone bedrock. Production is influenced by one 
Major or two or three minor limitations, 


Class 4 lands include shallow loams over cracked sedimentary 
limestone, muck organic soils and deep excessively drained sands well 
Supplied with line. Topography varies from flat to very steeply 
roliing. One severe, two major or three or more minor Limitations 
testrict production. In this class the interaction of minor Limitations 
increases their affect. 


Class 5 Lands are deep, excessively drained granitic sands, 
or moderately shallow to shallow loams, usually sandy, over granitic 
or other low base bedrock. Small outcrops of bedrock are common. 
Productive bogs and less productive wooded swamps are included. 
Production is affected by at least one severe-Limitation and one major 
limitation, two interacting major limitations, or one major and two 
Minor limitations which interact. 


Class 6 lands include areas of very shallow soil (usually 
Sand or sandy loam) over low base bedrock and infertile bogs. 
Production is restricted by two severe limitations and one major or 
minor limitation or by one severe and two major limitations. 
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I Class 7 lands are bare bedrock or areas of shallow soil over 

; bedrock where factors such as air pollution from smelting operations 
seriously affect vegetation and wildlife, Production is very low and 


affected by two or more severe Limitations. 


Basic problems have been encountered. Notably our lack of 
knowledge of the basic ecology of the species for which we are rating 
land capability. Capability ratings may be changed as additional 
knowledge becomes available. Rating is somewhat subjective and 
capability classes are relative to each other, It is not possible, at 

"present, to indicate production or carrying capacity in any absolute 
terms. 


Information produced will allow comparison o£ wildlife land 
use with forestry, recreation and agricultural land uses and the 
integration of these uses. It is already being incorporated into 
public and private land use and wildlife management plans. It is used 
to help select areas for intensive wildlife management where we can 
expect the greatest return for each management dollar. The maps will 
aid in selecting research study areas where it is desirable to reduce 
variation in land capability to a minimum so that the affects of habitat 
Hanipulation on wildlife populations can be more accurately studied, 
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THE CANADA LAND INVENTORY SPORT FISH 
CAPABILITY SURVEY IN CNTARIO 


by 
F.P. Maher 


Introduction 


In connection with the Canada Land Inventory it was 
decided to conduct a Sport Fish Capability Survey for waters lying 
within the ARDA areas of Canada. The Agricultural Rural Development 
Act (or ARDA) was designed to promote the development of agricultural 
areas across Canada. It soon became apparent that an inventory of the 
country's soils, agricultural areas, timber, fish, wildlife and 
recreation would be required in order to provide planners with enough 
information with which to make intelligent judgements as to the best 
use of an area. 


In Ontario, the ARDA areas consist of all of the province 
lying roughly south of Sudbury and Sault Ste. Marie, with additional 
large blocks around Port Arthur, Timmins and Kapuskasing, and the Kenora 
= Rainy River District. The original proposal was to apply a rating to 
all lakes and streams within the ARDA areas and place this information 
in coded form on 1:250,000 topographic (about 4 miles to the inch) maps. 
For Ontario this would mean the production of 28 coded 1:250,000 maps. 
The information so recorded would be sent to Ottawa where it would be 
scanned and the data placed in storage in the computer system. Once 
Similar information from all parts of the Canada Land Inventory is 
placed in computer storage, planners will easily be able to compare the 
relative importance of the resources available for any ARDA area they 
choose. 


The Classification Code 


For the purposes of this inventory, planners are not 
interested in detailed statements about any particular body of water. 
For a large area they ask such questions as ‘Is this a prime 
agricultural area?", "Is the production of timber here more feasible 
than cereal crops?", or in the sport fishing part of the survey "Is the 
fishing in this area good, fair or poor?", 


The rating system used in this survey was developed by 
Dr. V.E.F. Solman in Ottawa. Its purpose is to give planners general 
statements about sport fishing potential without going into detail. 
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Using the Solman system, waters were to be divided into 
four classes as follows: 


Class 1 - waters in this class have no important Limitations 
to the vroduction of sport fish 

Class 2 - waters in this class have slight limitations to the 
production of sport fish 

Class 3 - waters in this class have moderate limitations to the 
production of sport fish 

Class 4 - waters in this ciass have severe limitations to the 


production of sport fish 


The above classes were further rated according to the 
limitation that affected the class level. The letters D for depth, F 
for flow, L for light penetration, N for nutrient, O for oxygen, T for 
temperature, S for special factcrs, were used. Up to two letters could 
be used for each class, with the most important being first. Thus a 
lake which would otherwise be excellent for sport fish production 
except for a severe lack of nutrients, might be rated 3N. 


It should be emphasized that this rating system is for 
Canada Land Inventory purposes only, and is quite separate from the 
detailed lake survey index we are presently developing for Cntario 
lakes, based on our own lake survey program. 


Formation of Fisheries Inventory Unit 


The proposal to participate in the Sport Fish Capability 
Rating study for the Canada Land Inventory came at a time when Ontario 
Was developing its own co-ordinated lake survey program. For 
Administrative purposes, we now have 21 administrative districts in 
Ontario, and most had been carrying out their own lake survey program 
for some time. The need for a co-ordinated Department approach became 
increasingly obvious in recent years, as province-wide standards were 
being sought for such things as hatchery stockings, commercial fish 
quotas, maximum recreational use of lakes, and a data retrieval system 
for planners. An examination -of lake survey results from the 21. 
districts indicated that the quality of the work was very uneven, and 
that much of the data collected in the past were unreliable and 
dangerous to use. It became necessary during the last two years to 
Standardise equipment, field techniques, and recording procedures, so 
as to ensure high quality data from our surveys. 


It thus occurred that coincident with the request for us 
to participate in the Canada Land Inventory our own lake survey 
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program was co-ordinated and enlarged. Early in the new program we 
asked each of our 21 districts how many lakes they estimated that they 
had within their boundaries. The total estimate came to a staggering 
250,000 lakes for the province of Ontario. Further work on our part 
has indicated that this figure is probably far too low. Small bodies 
of water that are counted as lakes in southern Ontario are scornfully 
ignored in the north. For the purposes of our study, any body of 
water which shows up on a 1:50,000 topographic map and is not a stream 
is classified as a lake. 


Prior to the inception of the new program, approximately 
300 lakes had been surveyed each year, with varying degrees of 
completeness and accuracy. At this rate, it would take us over 800 
‘years to complete an inventory of the province's water resources. 
Since the federal Government had set a dead line for completion of 
their work for March 31, 1970, it seemed apparent that a new approach 
would have to be taken to obtain a Sport Fish Capability rating, other 

'than by surveying all of the lakes. It had been emphasised to us by 

federal Government officials that for their inventory purposes, broad 

)statements about the Sport Fish Capability in big areas was their 

objective. It would be acceptable to them if we based our statements 
about the classification of certain areas on a sampling of lakes, 

Beather than attempting to survey all of the lakes in the ARDA areas, 
which project was clearly impossible in the time allotted, 


The Parry Sound Experiment 


Since the information required by the Canada Land Inven- 
Story was very general in nature, and since only a handful of lakes had 
been surveyed, it was decided to call on the knowledge of our field 
staffs to obtain ratings for lakes which had not been surveyed. After 
a lengthy period of study it was decided to select one 1:250,000 
topographic map in an area with many lakes, and where a number of lake 
-surveys had been carried out. It was proposed that we assemble the 
pConservation Officers whose areas were touched by this map, and ask 
them to apply a classification to all of the bodies of water in their 
area. We decided that a suitable experimental area should contain a 
-_ of lake types, have had a reasonable number of lake surveys 
carried out, and be close enough to Toronto to permit frequent visits 
by Head Office staff if this should prove necessary. The North Bay 
1:250,000 topographic map in the Parry Sound district was finally 
-selected as our experimental map. 


Arrangements were made with the District office to 
assemble all of the Conservation Officers involved, and rate the 
entire map in one day. All of the men sat around a large table in 


the Parry Sound Chief Ranger's headquarters. In front of each was a 
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pile of 1:50,000 topographic maps for his area. The rating system was 
explained carefully, and after about half an hour of instruction each 
of the men was requested to assign ratings to each of the bodies of 
water. Each lake was to be given an individual rating, and each stream 
was to have separate ratings applied to different parts of its length. 
Head Office staff members circulated around the table, gave assistance, 
and tried to ensure uniformity. Lake survey data from lakes which had 
been surveyed in that district were available, and were referred to in 
order to obtain ratings. 


Part o£ the function of the head office staff members 
present was to see that the ratings were applied on a province-wide 
and not a local basis. For the experimental North Bay sheet, since all 
of the bodies of water were in the pre-Cambrian shield and thus 
relatively low in dissolved nutrients, the best fishing lakes would 
only be rated as 2 and not 1, with lack of nutrients as the reason. 
The same lake located in the southern sedimentary rock area, with 
higher dissolved nutrients, and a warmer climate, would be more 
productive and would likely be a class 1 lake. 


Most of the conservation officers present were hesitant at 
first to assign classifications to lakes since they were familiar with 
their lakes and reluctant, for example, to assign the same class 2 
tating to several lakes which they knew varied in sport fish capability, 
As soon as it was realized however that because only 4 classes existed 
different lakes with a range of capability must of necessity be assigned 
the same class number, then the work began. Lakes were assigned one 
Single rating, while streams were divided into sections according to 
classification, and each section rated separately. Once the 
conservation officers became familiar with the system the work went 
fapidly, and the Huntsville sheet was finished in about cix hours. 


Following the rating session, all of the maps were taken 
to Toronto where ratings were transferred to the 1:250,000 topographic 
Map. Several difficulties became at once apparent, Many small lakes 
and streams which appeared-on the 1:50,000 map had to be omitted even 
though they were important, because they did not appear on the 1:250,000 
Map sheet. More important, when all of the individual lake and stream 
fatings were placed on the map, in figures and letters large enough to 
be useful, the net result was a visual hodge-podge. It became evident 
that a new approach would be required before the survey results could 
be sent to Ottawa in useable forn. 


Because lakes and streams are separate entities, unlike 
Contiguous areas of farm land or forest cover, it was at first thought 
that individual classifications would be useful. However, other sectors 
of the inventory used "complexing" for their classifications, and it 
was decided to adopt this method for the sport fish capability 
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classification. In complexing, areas of a similar type are grouped, 
'and given one overall rating. For our work-it was considered useful to 
)divide all of Ontario into small watersheds, and apply a group or 
complexed classification to each. 


The Canada Land Inventory Watershed Code Systen 


The next Logical step in the inventory was to devise a 
system for laying out small watersheds on the 1:250,000 topographic 
Maps. After consultation with federal officials, a watershed-code 
System was developed, based on the Department of the Intertior, 

Dominion Water Power Branch Index Divisions for the Dominion of Canada. 
For many years the tlater Power Branch have had a Canada-wide watershed 
numbering system used principally as a means of identifying their 

stream metering stations. There are ten principal watersheds across 
Canada, of which three, Numbers 2, 4 and 5, lie within the Province of 
Ontario. These larger watersheds are-subdivided into smaller units 

and given letter designations. These, in turn, are subdivided into even 
smaller watersheds for the metering stations and given a second letter 
designation. Therefore, typical watershed numbers in Ontario might be 
2EA, 5BD, or 4AE, 


When the Canada Land Inventory used this system for 
inventory purposes, it was found that even the smaller subdivisions 
were too large for convenient use on the 1:250,000 maps. The small 
watersheds were therefore subdivided again into smaller wumits by 
Canada Land Inventory draftsmen in Ottawa, and given number designations. 
On a typical 1:250,000 map therefore, there might be 15 or more small 
watersheds indicated numbered perhaps 2 AE - 1, 2 AE - 2, 2 AE - 3, 
etc. The watersheds with their code numbers were drawn on clear plastic 
overlays for each map, and sent to us as they were produced, 


Complexed Classification by Watershed 


Following the lake and stream classification of the 
Huntsville sheet, the areas of all lakes were worked out using a polar 
planimeter, and the lengths of all rivers and streams were obtained by 
Map plan tracer, using the applicable 1:50,000 topographic maps. 


The total acreage for each class of lakes was worked out 
for each watershed, Lakes of more than 500 acres were given-a separate 
fating of their own. To obtain a lake rating for each water, the 
acreage of each class of lake was expressed as a percentage of the 
total lake area for the watershed. A typical lake classification 
complex for a watershed might appear as: L - 3h 43(10). This 
0 


classification would mean that for this watershed 70% of the lakes were 
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class 3, with nutrients as the limiting factor, and 30% were class 4 
with depth and oxygen as the Limiting EaeeOs, The number in brackets 
is the percentage of the total watershed area taken up by lakes, in 
this case 10. 


For the rivers, the miles of each class of stream were 
expressed as a percentage of the total number of miles of stream in the 
ae A typical stream classification for a watershed might be 


R - 28 ae (365). In this case, 60% of the total miles of streams are 


es with Flow as the liniti factor, while 40% are class 3 with 
temperature as the Limiting factor. The number in brackets following 
the stream classification shows the total number of miles of stream in 


the watershed. 


A typical watershed on the 1:250,000 map with its code 
mumber, and lake and stream classification, night appear as follows: 
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The Huntsville sheet was completed in this manner and was 
submitted to Canada Land Inventory officials for approval. The water- 
shed complexed classification was considered to have mazy advantages 
over the original system since it made provision for many important 
but small lakes and streams which would otherwise have to be omitted, 
it was similar to the apnrcach taken by other sectors of the inventory, 
and it was suitable for scanning and digestion by the computer complex 
in Ottawa. The system was approved, and is now being used for the 
rest of the maps which are being prepared. 


The Ontario Lake Survey} 


In order to provide as much lake and stream survey 
information as possible to assist our biologists and conservation 
officers in classifying provincial waters, we have attempted in the 
past two years to survey at least one or two lakes in each watershed, 
and use these as watershed type lakes. It is recognized that adjacent 
lakes can be remarkably different and it is dangerous to generalize 
about an entire watershed, based on one or two lake surveys. However, 
the watersheds are small enough so that lakes in it have usually the 
same geological background, the same general distribution of fishes 
and the same climatic conditions. Using the results of one or two 
lake surveys in a watershed to make some judgement about the rest of 
the watershed lakes, is not without meric. 


The provinces regular lake survey program involved 22 lake 
survey crews in 1965, the survey results of which are available for 
Canada Land Inventory purposes. In addition, four crews were hired out 
of ARDA funds to supplement the regular survey program in southern 
Ontario. These additional crews carried out the standard lake survey, 
but concentrated on areas where lake surveys were required to-complete 
the sport fish classification of the required number of 1:250,000 
topographic maps “a March 31, 1969, 


During 1968, approximately 70C lake surveys were carried 
out over the province, 193 of which were completed by the ARDA crews. 
It should be pointed out that the ARDA crews working in southern 
Ontario had comparatively-small lakes to work with compared to crews 
working in northern areas, and thus were able to survey a Larger 
Mumber of lakes than the average crew. 


“The Minimal Lake Survey 


In order to complete a fisheries resources inventory of 
the waters of Ontario which will produce information useful for 
"managing individual bodies of water, we have developed what we call 
Our minimal lake survey. This survey consists of carrying out just 
enough work to provide data needed to make an intelligent judgement as 
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co the type of se cia required. Even to look once at each of our 
250,000 lakes would require 5,000 lake surveys a year for 50 years. It 
as decided therefore to eliminate everything from the survey which 
would not meet our immediate inventory objectives, which is to obtain 
lake morphometry, a measure of water quality and a knowledge of the 
fish species present. Other cbservations which are useful and which 
an be carried out within this framework without unduly slowing down 
the survey are also carried cut. 


The following jsrocedures are typical of the standard 
minimal lake survey: 


(a) Lake Survey Schedule: 


Each District office first draws up its own list 0 
lakes to be fers a during the year. This list 
modified after consuitaticn with head office. We 
try to ensure, for example, thet where watersheds have 
had no surveys in the past at least one or two surveys 
are carried cut. We also try to ensure that for each 
District surveys are representative of geological 
formation, soil types, major watersheds and site 
location. 


(b) Lake Survey Background Information: 


Once a list of lakes has been drawn up outline naps 
are prepared or use by field crews in carrying out 
echo sounding and other work. On suitable forms, the 
exact lake location, latitude and Longitude, height 
above sea level, geclogical nature of basin, past 
stocking history if any, and any other information 
which can te taken from maps, files and other 
references is noted. This work is usually carried 
out during the winter. 
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(c) Crew Selection and Equipment: 


The typical crew consists of two miversity students 
in Honour Zoology or a related course. Ideally the 
junior member of the crew is a first or second year 
student with no previous experience; while the 
second man, the crew leader would be a third or 
fourth year student with previous experience. The 
crew is usually supplied with a vehicle, boat, motor, 
trailer end all of the nets and scientific gear re- 
quired to carry out the survey, although the type of 
transportation and gear can vary with the district, 
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and with the nature of the area to be worked. 
The lake survey routine: 


Upon reaching a lake, they estimete the amount of 

echo sounding and netting that can be done in one 

day. Their first action is to take a quick rum acros 
and around the lake, or portion of it, with the echo 
sounder, to determine suitable gill net locations 

They then set two or three gangs of 1 ares oper ianent 
gill nets composed of 50 foot sections 8 feet deep 
with mesh sizes running from one ince ch to 4-1/2 inches 
in 1/2 inch jumps. The meshes are randomized so that 
adjacent 59 feet sections can be of quite different 
size mesh, The gill nets are set and allowed to 

fish usually for no more than 3 to 4 hours before they 
are lifted. We have found that the monofilament gill 
nets are most efficient, and that it is not necessary 
to fish them for longer lengths of time to obtain 
reasonably good fish samples 


While the nets are fishing, detailed echo sounding 
then takes place so that a good contour map can be 
prepared of the Lake. If the echo sounding takes more 
than four hours, the crew returns to the gill nets, 
lifts them, samples the fish, and returns the gill 
mets to a different location in the lake. 


When the echo sounding has been completed, the crew 
picks a deep part of the lake as a Limnology station 
and using a thermistor thermometer, obtains a temper- 
ature profile from top to bottom. Oxygen samples are 
taken using a Kemmerer water sampler and Hach chemical 
kit from the surface down through the thermocline at 
intervals depending on the amount of oxygen concentra- 
tion changes. Conductivity readings are also taken 

of each water sample, using a conductivity measuring 
bridge from which we later obtain a good approximation 
of total dissolved solid:, A secchi's disc reading and 
pH are also taken at this location. For some lakes a 
water sample is taken and sent to Toronto for detailed 
analysis, 


Following this work, the crew then makes what we call 
our shoreline eruise. They travel along the shore, 


noting shore types, the type of tree and other vegetative 


cover, aquatic plants, the presence of resorts, cottages 
and other-factors of interest. tiherever suitable places 
are found, seining is carried out, so as to obtain the 
best possible collection of cyprinids and other small 
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fishes. In this connection, we also use where feasible 
minnow traps and rotenone for shore area and stream 
collecting. 


Where streams enter or leave a lake, their flow 
measured, and a brief description of the stream 
obtained, The final part of the survey is to construct 
a permanent bench mark so that the level of the lake can 
be tied into a lmown reference point. 


(e) Historical information: 


Depending on the size of the lake, the survey usually 
lasts from one to five days. During this time, the 
crew interviews cottagers and other residents in th 
area so as to obtain information about the Lake which 
is not readily obtained during the minimal lake survey 
itself. Information about sport fishing, water 
drawdowns, fish kills and other phenomena are obtained 
in this manner. 


(£) The completed survey: 


Upon completion of the survey, the information is 
sent to headquarters where a draftsman constructs a 
detailed contour map while technicians enter the 
field notes into our records. The area of the lake, 
its volume, area of littoral (highly productive) 
zone, shoreline development and other morphometric 
characteristics are calculated and entered in the 
records. Eventually all of this information will 
be coded and placed on magnetic tape for use in 
computers. At the present time the information is 
recorded on a summary sheet (the FR.3 form) and this, 
together with the contour map, is our principal 1 
survey record. 


Eventually, such parameters as lake area, area of 
littoral zone, mean and maximum depth, total dissolved 
solids, latitude and longitude, height above sea 
level, and others, will be used to ereate a produc- 
tivity or management index of lakes, to which stocki 
commercial fish quotas and other management require- 
ments can be related. 


S» 


It should be noted that we do not take bottom fauna 
samples, plankton samples, or many of the other 

measurements taken by others. In our-opinion, if 
obtain a good contour map of the lake, a good fish 
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sample, and water quality information (such as total 
dissolved solids, pH, secchi disc reading, oxygen and 
temperature), we have enough information to make some 
judgements about the lake for manegement purposes. 

If the minimal lake survey turns up information which 
would make it appear that further survey work is 
required, then the district office concerned can carry 
out further investigation. The minimal lake survey 
in itself, however, is meant to be an inventory 

of what we have in our lake and stream resources, 
rather than a comprehensive investigation. 


Summary 


This report has discussed both the Ontario lake survey 
program and the Canada Land Inventory Sport Fish Capability program, 
and shown how the two are related. By combining both programs it -should 
be possible to produce the quantity and quality of information required 
by the Canada Land Inventory, while at the same time enhancing the 
Ontario lake survey program by adding to the number of lakes surveyed, 
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A TECHNIQUE FOR MEASURING BEAVER PRODUCTIVITY OF THE LAND 


AS PART OF THE BASIS FOR MANAGEMENT PLANNING IN CNTARIO 


by 
H.J. Gibbard 


|| It has long been evident that a formal management plan for 
| furbearers is required in Ontario, and evidence for an ecological and 

' economic basis for units of management has been presented (for both 

| these points, see "A Basis for a Fur Management Plan," by H. Gibbard, 
| 1964). The units of management take into consideration a relationship 
| between beaver pelt fur quality sections and the "site regions" which 
are a part of the ecological basis for land use planning. These 
factors were shown to be very useful in determining the boundaries for 
seasons, considered environmental ecoiogy and relative economic values. 
However, these factors do not, in themselves, consider productivity. 
The next step, then, is to map out beaver productivity and examine its 
relationship to the aforementioned factors. 


Productivity will be measured in terms of beaver per square 
mile that are produced by the land, as opposed to the harvest per unit 
area. A comparison of the two for the same unit will obviously indicate 
the effectiveness of harvest. Productivity will be measured by first 
determining and plotting the relative populations. This we will call 
"Phase I" which wili terminate with naps showing areas of different 
relative densities. This will then be followed by "Phase II" which 
will sub-sampie the different areas using a form of plot and thereby 
determine actual beaver densities and, perhaps, determine at least some 
of the causes. The same plots used in Phase II can be used to detect 
population trends in future surveys with less time expenditure than 
Wide coverage transects and, probably, with greater accuracy. This is 
only true if the plots are well chosen, which necessitates the comple- 
tion of Phase I before the plots can be selected. 


Finally, Phase II will result in mapped areas of different 
beaver productivity which can be compared with other information (e.g. 
land potential productivity maps, fur quality section maps, etc.) to 
arrive at suitable tmits of management for making plans to deal with 
desired intensity of harvest. These units will probably be smaller in 
area than those used for setting season boundaries, but the combination 
of the two will complete the basis on which to build logical management 
plans and long range policies. 
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Beaver Survey Technique, Phase I 


The techniques of observation and recording to be used will 
be a modification and simplification of that outlined by Stancfield, 
Specifically, the following steps will be followed: 


Aircraft 


A De Haviland Beaver or Otter should be used for this work, 
preferably a piston-engine Beaver. 


Be ititude 

' The plane should be flown over the pre-arranged transect at 

an altitude of 800 feet above mean ground level and at an 
airspeed of about 100 m.p.h. No attempt should be made to 
fly contours, but where major and continuing changes in mean 
ground elevation occur the altitude of the plane should be 
increased or decreased to keep an average elevation of &00 
feet. These changes in elevation should be recorded ‘s0 they 
can be repeated accurately if necessary. 


zone of Observation 


A strip width of 1600 feet is to be used for each zone of 
observation; this is obtained by having the upper mrker in 
position 2 on the strut when the mean elevation is 800 feet. 
The upper marker, or limit of the zone, could consist of a 
length of cord or typewriter ribbon trailing from the 
appropriate place on the wing strut, and the bottom marker is 
the top of the outer edge of the pontoon. It is useful to 
place a strip of tape on the observers' window at the upver 
limit of the zone of observation while sitting in a comfortable 
and normal position. This allows the observer to line himself 
up again after changing his position, thus keeping the strip 
width constant (on the ground, the top limit moves much faster 
than the bottom because the angle is more acute, thus changing 
the strip width as the observer's eye moves vertically). 


Transects 


Transects should run across any variable factors that one can 
forsee, such as different habitat types, changing topography, 
main watersheds, and so forth. Generally speaking, this means 
that they should run in a more or less north and south direction. 


As the purpose of Phase I is to establish the patterns of 
variability in the beaver populations, so our transects must be 
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laid out in a manner consistent with good sampling. The best 
way to sample an area, when using transects, is to follow a 
grill pattern. This means travelling in a straight Line 
(generally more or less north and south) to the end of a 
transect segment, then swinging over to the next transect 

and travelling on it parallel to the first segment but in the 
opposite direction. 


The lengths of the segments of the transect (i.e. the distance 
run in a straight line) is determined by the boundaries of the 
area to be sampled, while the distance between the transect 
Lines is determined by the intensity of the sampling. Of 
course, very large areas should, for convenience, and 
particability, be subdivided into smailer units. 


The transect lines should be so spaced as to provide a 5% 
sample of the area. Hence, if the area of the district is 

1000 square miles, then the area covered by the transects should 
be 50 square miles. The transects are then laid out so as to 

be spaced evenly, provide a -sampling of the entire district, 

and cover an area roughly equivalent to 5% of the total area, 
Hence, to calculate the total transect length (t.t.1.) from 

the total area to be sampled (t.a.), use the following 

Pema ett yl, = tra. x .05 x 1.65. 


Survey Crew 


The survey crew-consists of three men. One acts as the 
"navigator" and, with the pilot, is responsible for maintaining 
the pre-arranged altitute and course. We is also responsible 
for recording the time at points during the flight where the 
transect crosses a natural feature that is identifiable on the 
map (there may be changes in the groundspeed) where changes in 
course occur, and for calling out every 5 minute interval so 
the observers can draw a line across their tally sheets. The 
navigator should have some familiarity with the area surveyed, 


The other two members of the survey crew are the "observers" 
who sit behind the pilot and navigator. These two men should 
be the most experienced and best men available because it is 
their eyes that must perceive the signs of a beaver colony 

and their minds that must decide whether the colony is alive 

or dead, There must be enough speed in this process to record 
the observations with the correct time and not miss observations, 
Tnese two men are crucial in this survey and every effort must 
be made to see that they are experienced and that they do as 
many of the surveys as possible in order to make them proficient 
and the results comparable between areas. Disinterested or air- 
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sick observers will destroy the usefullness of the survey. 
Time of Survey 
The fall period after the leaves have fallen and immediately 
before freeze-up is the ideal time for a beaver survey. However, 
this is often modified by the date of aircraft departure from 
the field, and other matters, but leaf-fall is obviously the 
most important single factor. It is then that beaver colonies 
can be seen. The closer to freeze-up the more signs there are 
to be observed in the way of fresh foodpiles, dam and house 
répairs, etc. 


hh © ct 


Procedure of Observation and Recording 
All members of the survey crew should synchronize their 
watches before the survey begins. It would be ideal to 
acquire a clock which clicks up numbers for the hours and 
minutes and is positioned where it can be easily read by all. 
The exact time of each observation must be entered in the 
appropriate columms of the tally sheets, These must, in turn, 
relate to the times recorded by the "navigator" on his map 
showing changes in flight, some natural features used as 
reference points, and the 10 minute intervals. Observers 
record the 5 min. intervals called out by the navigator by 
drawing a line across their tally sheets. This method of 
recording observations (by the time) allows fairly accurate 
tallies, which will be used to plot the degree of variation 
in productivity throughout the area. 


The number of bodies of water and Live and dead beaver colonies 
are the only other factors to be recorded at this time. The 
number of bodies of water (lakes, ponds, rivers or streams) 
occuring in each zone of observation must be recorded because 
they provide the basis for comparing the population data 
collected by the two observers (discrepancies may be due to 
differences in water on opposite sides of the aircraft). They 
also provide the basis for comparing the population data between 
areas, 


The recording of live colonies, and their frequencies, is the 
whole point of this survey. The recording of dead colonies, 
however, is really to serve more or less the same purpose as 
that of the water bodies; for comparing results. The decision 
as to whether a colony is alive or recently dead must be made 
upon observation in any event, so it is not much more effort to 
record it. 
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Water bodies 


Live Colonies - 


Dead Colonies - 


PS 


lakes, ponds, rivers or streams, of sufficient 
size to be potential heaver habitat (allowing 
for the influence of a dam). This elininetes 
ground water and shallow potholes surrounced by 
only moss and lichen. If a river or stream is 
twisted, and therefore crossed several times, it 
is counted each time it crosses the observers 


ae 


strip pro ovided it completely left _the strip before 


prec ene Se - 
re-entry. In the unusual event that a river or 
stream parallels the transect and stays in the 
strip, record the..length of. as followed if it 


° 


is over 1/4 of a a mile. Tf eae Lake is crossed that 
is more than 1/4 of a nile in width, count both 
shorelines. The same applies to convoluted 


shorelines of the big lakes as applies to rivers 


and streams. If in following a shoreline it 
completely leaves the strip of observation, then 


it is counted again when it re-enters. If the 


lake shoreline is parallelled for over 1/4 mile, 


then record the a approximate d distance. 


p is fully realized that defining bodies of water 

s being of "sufficient size to be potential beaver 
habitat introduces a certain degree of subjectivity, 
However, as visible water occurs in all gradations 
from standing ground water to lakes, a decision must 
be made as to what is appropriate and what is not, 
So what better place to draw the Line than where 
the water takes on significance to the animals in 
qucstion., 


the evidence that at least one family of beaver is 
presently living in the area. This evidence may be in 
the form of a lodge, or dam, beth of which should 

show evidence of fresh mudding or repair work, a 

food pile, or freshly cut pol<s o¢ peeled sticks 
floating in the water. Any of these, or any 
combination of these, are evidence of a live colony; 
if two scparate food piles are present, then this 
should be counted as two colonies but this does not 
apply to two houses if one food pile is present. _ 
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obviously, the same applies here as to live colonies 
except that the freshly peeled sticks, food piles, 
and the new mudding and other signs of recent life 
are missing. 


“Smetoilive io , ausertG 
: gaiwolls) tsdidesd wwe 
eessiitatia eit ; 
‘ad bo>auorrme aol ost 
el unette co roves | ae 
“$2. .ae0is Invevec boriexs ox0%o zed: bas bode tw al 
grevusado aot ease | x 
Beer, WMO ote ot 301 singe 
“40 tevis "a | Iauaumr oy bY. Cranes 
S43 mt ayete ba eames od? Pigpenianhs masse 
“SE 3x hamolfon ovis fo dams an 
| —@ads heccors ot sisi x ZI 198 
ged 2an0o , thin at eAxe cr) 
hovutovnoo o2 spilodqa sanmea Sot “ Bemis: 
: @xevit-od coetices ep sadal pid. ong as ree [ato 
‘9 onilertoce o aittwollo% ai FL ,emsensact 
. smedd .solisvuseds io. gitga of9 sovast visits. ar 
¥ 


@d3 37 aysino-0% 3% sodw piesa es gh 
(pstio S\f Bove ao" bolfoiisusg ek ortiezone sia 


Cetin eto 


Sopgterh oF saknoxgan eds bx030%. 


——giew Lo astbed griatieb Jatt bestisex yitet be 
‘tevaed Istimetog sd «i aste dmelotkive” Be ‘gahed a8 = 
ANBivEsva{ dive 2G cetieb cisiwso s esoubotins "tat he 
andtisbeszy [fen eivoso seta eidiaiv an seve 
‘geua moistesh 5.,essf co itetda7 bmyotg gautbrata ey: 
“on ai tsdw bee sdslsqesqds ef dadw oF Bp Spam. 
tefl cadt onil eit wtb o3 ssatg sedted. sane 
gt ciogins odd co gorscokiiagke no esvtag Totaw § goal 
) _ woLzoGup © 


ek: sevecd.to vito? ono gasel 3a ged 


pat-od yam oonmebivs ati se7s sct it anit 
Binode ioktiw 3o dod ..inb xe ,sgbol 
6. azow teget so anthhun dees? to) conshiwe 4 
efotte Selesq vs a oa widest 0 soit pai 


Yas to ,9em Zo yrh ojaw oft nk ectseol 

‘“symoios ovil 2 Ja esumsbive ats ,.gasnd Zo, gsoktantdaos 
Fr BS) a Yq sq L6fto hoot eipyaqoe ows bo 
“on esoh nidd tu setmolton ows an hetouos, od prota’ 
‘ tmecete: et sfic hood og th ssaoot ong a stoic 


¥ 


na 


‘getaolos. ovif oF ap gel ak Rees SIIBO . ‘odd, 
,salig boor yerolse eae Cideox? ony. Be 
attt tnooat Bo agate tetive bes athousr weak 


AERIAL BEAVER SURVEY 


DISTRICT: OBSERVER: 
TRANSECT: SIDE OF A/C: 
DATE: 


WATER BODIES 
(COUNT) 


DEAD COLONIES 
(TIME) 


ACTIVE COLONIES 
(TIME) 


TIME INTERVAL 
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PROGRESS REPORT ON 1967-68 AERIAL INVENTORY OF MCOSE 


by 
H.G. Cumming 


An aerial inventory of moose was conducted across the entire 
major moose range of Ontario during the winter of 1967-68. This was 
the second effort of this kind, the first having been in 1958-59. The 
results of this year's survey indicate that moose populations in 
Ontario have changed little during the nine-year period. 


The mean number of moose per 10 square miles was 3.96 in 
1958-59 and 3.63 in 1967-68. Considering (1) the nine-year interval 
between counts, (2) the use of new plots of a smaller size (16 sq. 
miles rather than 25 sq. miles), and (3) new crews doing the surveys, 
these results are remarkably close. Eighteen districts were involved 
in the survey and of these only six showed decreases in moose densities 
(Table 1). In three of the districts showing decreases, Sioux Lookout, 
Kapuskasing and Cochrane, weather conditions were unfavourable and the 
survey crews were not confident they had obtained good counts. We hope 
to re-survey these districts next year. 


If moose populations have really declined in Chapleau and 
Gogama Districts as the survey suggests, -it is probably due to habitat 
changes. In the 1940's-and early 1950's, spruce budworm outbreaks, 
followed by large fires, destroyed vast areas of mature trees. 
Although there were great losses of timber, the moose benefited from 
the excellent supply of browse plants produced when the forest canopy 
was opened by these disturbances. In recent years, there has been 
little similar activity and in many areas edible plants may be growing 
beyond the reach of moose. This kind of problem suggests that we will 
have to pay more attention to moose range management in the future. 
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MOOSE SURVEYS 


i. 9 35-9 Lv 6 3c 
MOOSE MOOSE MOOSE MOOSE 
(3 NO.OF NO.OF PER PER 10 NO.OF NO.OF PER PER 10 
| DISTRICT PLOTS MOOSE PLOT SQ.MI. PLOTS MOOSE PLOT SQ.MI. 
Kenora 14 25086 1759 7414 54 498° 7.9 &,95 
| Sioux Lookout 16 224 14,0 5.60 38 152 4.0 2.50 
Fort Frances 14 moo + 7iF 06=—63.,09 27 As 878) -a,93 
Port Arthur 10 109 10.9 4,36 43 551 12,8 ° 8.01 
Geraldton 18 Po? Gas) aed Lh, 285 “6,5: ~4,05 
Kapuskasing 23 427 18.6 7.43 36 LOE) 2.0 Lio 
Cochrane L6 foe 1455 |)\5.80 30 23 4&1 2.56 
| White River 16 163 10.2 4.07 34 420 12.4 7.72 
Chapleau 15 ra Mae Boia As ye 29 i215 Weds ee uals ee 
Gogana 1é 256 16.0 6.40 27 165 6,1 = 3. a2 
Swastika 23 245 10,7 4.26 34, 266 7.8 4.89 
Sault Ste. Marie 20 jo 6348 = 1.50 26 LOO? tye 2.62 
Sudbury 13 62,/°4,.8 1,91 38 Lis 3. R394 
|} North Bay 14 50: 3:6 1,43 37 144 3.9 2,43 
Parry Sound 19 i? (0.6 . 0,25 40 79 20° 1.23 
| Lindsay 9 22/244 0,99 i He 31 Zeal, 2,29 
| Tweed 6 0 16 liek ak 
| Pembroke 14 hs i: a 8 13 Daenmithele 2.04 


TOTALS ego Sonos” O59 3,96 pow 3396 3.6 3.63 
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JUCTESS AND AERTAL INVENTO! 
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WILD RICE RESEARCH AND MANAGEMENT PROPOSALS 
AND BIBLIOGRAPHY OF WILD RICE LITERATURE 


by 
H.J. Gibbard 


The author has reviewed the literature on wild rice and has 
discussed all aspects of wild rice with a leading Canadian researcher 
in this field. As a result, certain conclusions were reached as to 
the needs of wild rice research and management and the following 
observations and recommendations were submitted to the Western Region 
Wild Rice Committee on July 12, 1968. These observations and 
recommendations, along with a comprehensive bibliography and comments 
on the articles in our own Fish and Wildlife Library, are repeated 
here as it is felt they could be both of interest and value to workers 
in other areas who are dealing with wild rice. 


There are three distinct phases in the pattern of growth of 
wild rice: 


Phase I £rom germination to the end of the floating leaf 
stage. During this phase leaf growth is rapid. 


Phase II ‘from floating leaf to the beginning of rapid sheath 
elongation. Root growth is proportionately rapid 
during this phase. 


Phase III ‘from rapid sheath elongation to ripening. During 
this phase stem and seed growth is made rapid. 


It has been shown that, directly and indirectly, water Levels 
have a profound effect on the growth of wild rice and most particularly 
during Phase II. What this effect is will be evident later in this 
submission. This being the case, we can divide our management efforts 
into two types: 


A. management of rice on controllable waters and 


B. prediction and optimization of rice harvesting in 
uncontrollable waters. 


At present the control of water levels, such as it is, is in the 
hands of other agencies with very different objectives. Hence, to 
obtain control of water levels we must either gain control of small 


Suitable lakes or create impoundments. Experience in Minnesota has 
shown the latter to be most expedient. 
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By controlling water levels we can: 


1. Shorten the time of development by up to two weeks 
through lowering of the water levels after the floating 
leaf stage, during Phase II. 


2. Prevent damage to the plant and loss caused by drawdown 
before the end of Phase I 


3. Increase the yield of grain very significantly by lowering 
the water level during aerial leaf development (Phase II and 
III} which, if the rate of flow is not increased, raises the 
water temperature. Low temperatures initiate tillering and 
then the higher temperatures (when the water is lowered) in- 
sures theix development. It was proven that at water depths 
less than 20.0 cm an increase of 5 to 10 degrees Centigrade 
accelerates their production. 


4, Eliminate one of the more serious variables, particularly 
where sudden or extreme fluctuation takes place, which 
contributes to poor crops. 


5. Stabilize a nore productive crop through the ultimate 
of water control, cultivation, by deliberate control 
right through the life cycle from controlled germination, 
planting, soil conditions, water depth through all phases, 
and pest control. The only uncontrolled factors are those 
Of storn. 


The second type of nanagement, the prediction and optimization of 
rice harvesting in uncontrollable waters, can be accomplished only 
through a more div wrsivTied approach. 


Optimization of the harvesting involves improving the method of 
harvesting which, in turn; means improved timing of the harvest through 
monitoring and regulation, training and mechanization. It involves 
improved economic returns to the primary producer through improved 
(mechanical) parching and winnowing by the primary producers (see 
recommendations of Indian Affairs). 


Improved timing of the harvest, and predictim of the degree of 
Success of the crop well in advance of the harvest, could be achieved 
after a year or two of monitoring and forming mathematical models. 

Once a useable model has been made it would probably only require that 

we monitor water and plant changes about once per week. The mathematical 
models are best constructed by computer. Such work has already been 

done to quite an extent at McMaster University. 
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There are several areas of wild rice biology that are yet unknown 
and their charting would greatly aid in the management and/or 
cultivation of wild rice. Obviously there are still some questions to 
be answered about the soil requirements of wild rice, old but tested 
theories in this regard are being exploded all the time. Perhaps the 
latest is the growing of cultivated wild rice in peat in Minnesota. It 
is hoped that the A.R.D.A. project on wild rice at the Lakehead 
University will shed some light on this matter. 


Another area, however, that is unknown and could be of great value 
in wild rice management, is discovering the factors which determine the 
northern limits of wild rice. There are two aspects to this question: 
what determines the northern limits of naturally occuring wild rice, 
and what would be the northern limit of cultivated rice. The value of 
such knowledge is amply clear if one dwells on the thought of rice 
paddies in peat. 


There are several specific proposals that I would like to make: 


1. That we design and carry out, in cooperation with 
Indian Affairs, under A.R.D.A., R.D., or whatever 
is necessary, the development of rice paddies. 
This can be done by building dykes in a pattern 
around small lakes which would supply the water to 
be pumped into (or out of) the paddies, or by scooping 
paddies out of peat areas and creating a moat around 
the outside of them to provide the water after the 
fashion of those in Minnesota. You will note that 
this is quite different from merely controlling the 
water level in a lake. 


2. That we invite Dr. J.W. Stewart of McMaster University, 
a leading researcher in wild rice, to submit concrete 
programs for research into; 


A. the prediction of rice crops from mathematical models 
and 


B. the determination of the factors limiting the 
northern distribution of wild rice. We should 
then obtain the necessary finances for such 
projects. You will note that these do not detract 
from the Lakehead project on soil requirements. 


3. That we invite submissions for wild rice breeding projects 
to develop a grain with a short shatter period, It is 
very much feared that this has already been achieved in 
the U.S.A. by private interests who, obviously, are very 
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unlikely to make seed available. The advantage of such 
a plant in a cultivated or even a wild environment is 
obvious. t is possible that the Canada Department of 
Agriculture could be helpful in this matter. 


4, That we carry out a systematic inventory of our wild 
rice resource (to this end, the Fisheries Inventory 
group has already been asked to supply us with a 
copy of their surveys wherever wild rice is found) 
to be accurately mapped. The district lake survey 
crews could be of great assistance in this. Further 
effort needs to be spent on the implementation of 
the inventory. 


5. That we thoroughly investigate, or encourage Indian 
Affairs to investigate, and implement the use of 
machinery for harvesting, parching, and winnowing 
wild rice, Initiaily these could be used for the 
natural crops but would later be used for the 
cultivated crops. Seme form of harvester educational 
programme should be carried out with the Indian bands, 
with or without the introduction of machinery. 


The above is offered with the additional incentive that if we do 
not now take positive action to help our Indians, and others, to get 
into the business of cultivating wild rice so that they may produce 
a larger, more stable, and more wniform quality crop, then they shall 
be left out of the market by developments now taking place in the United 
States, 
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WILD RICE 


Literature in Fish & Wildlife Library, Maple 


Author 


Fyles, Faith 


Lasalle, Roger 


Law, Erie (1958) 


Lewis, O.D. 


Macfie 


Moyle & Hotchkiss 


Moyle 


Moyle 


Moyle, John B, 


Moyle & Krueger 


(July, 1968) 


Wild Rice (Dom. Department of 
Agriculture 1920) 


A Wild Crop Marketing Study 
(Indian Affairs Report) 


Wild Rice 


Planting, Care and Harvesting 
of (Wild Rice Seed 


opagation of Wild Rice in 


the Gogama District - 1950 


The Aquatic & Marsh Vegetation 
of Minnesota and its Value to 
Waterfowl 

Minnesota's Wild Rice Crop 
Some Chemical Factors 
Influencing the Distribution 


of Aquatic Plants in Minnesota 


Wild Rice in Minnesota 


Wild Rice in Minnesota (1964) 
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